
































































PROCESSING TECHNOLOGIES

Call the Brigade
Fire in any food manufacturing facilify can mean disaster. Somehow though, if's

even worse when the plant is less than four months old. Such was the case when an
accident caused a Nov. 8, 1994 6re that threatened 10 keep the new CE. Rogers VRS
milk dryer from processing its overage of 13,000 Ibs. per hour of dried skim milk dur
ing the holiday seasan.

The fire damaged the baghouse (structure which 61ters exhaust from the drying
chamberl, interior of the dryer, inlet fan, and corresponding duct work and eledrical
systems.

Undaunted by concerns over lost holiday produdion, CMP and CE. Rogers combined
forces on a common goal-lo dry product before Thanksgiving. Through Ieomwork and
dedication by both 6rms, CMP was producing milk powder again 13 days lofer.

Both componies had teams working around the clock, repairing and re-instolling
equipment and services 10 meet the Thanksgiving goaL "It was a real achievement,·
says Keith Gomes, CMP executive vice president of operations. "And as it turns out, we
processed a record amount of milk this holiday seasan.·

CE. Rogers VRS vertical spray process
dryer. Fresh air entering the dryer posses
through a heat recovery heat exchanger 10
copture heat from the 18S'F exhaust air.
The preheated air is further heated 10
390°F where it cambines with the milk.

-The heat recovery system at the fresh
air intoke reduces our BTU
requirement per pound of pow
der from 1,666 to 1,200 BTU
per pound of powder,'" says
Gomes. -This has resulted in
signi6cant cost savings in nat
ural gas use:

(apacify of the dryer is
dependent on product. Skim .
milk enters the.dryer at 25,083
lb. per hour with 48% TS result
ing in 12,mlb. per hour of
powder at 96.5% TS.

WASTEWATER TREATMl:NT
·Our plant is a •greenfield'

system,· says Gomes. •All our

II In-line conductivity

meters divert wastewater

flow to this C.E. Rogers MVR

wastewater evaporator

when electrical conductivity

levels exceed SOO in
the flow.
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woter needs come from our own 600-foot
deep wells, each pumping 7SO gallons per
minute." CMF's wastewater treatment sys
tems handle 300,000 gallons of ·process·
and cow water (condensate coming off the
evaporator) per day.

Seven treatment ponels covering 20

acres hove a capacify for more than 47.5
million gallons of wafer. FIVe ponds are
"earthen" and two are lined with aerators.

About 200,000 gallons goes for use in
OP sysfems, the boiler feed woter makeup,
the evaporciive condensers and cooling
lower wafer makeup, and for landscape
irrigation. Any excess is pumped directly 10
the earthen ponds for percolation, evapo
ration and irrigation 10 neighboring farms
or the local irrigation district.

The remaining 100,000 gollons per day
consists of process wostewoler. This
includes wash water entering Roor drains,
OP discharge and other such processes.
Process wastewater must be treated before
it can be sent 10 the panels due 10 its high
electric conductivity (EC) sfote.

'We do.seIy monitor the Ee, which is a
measure of the particulate matter: in the
wafer, with in-line conductivify meters,"
says Gomes. 'We're only allowed to
release water to the ponds with a maximum
of 500 EC over the incoming water EC."

Traditionol wastewater treatment meth
ods include a combination of dissolved air
Rototion, ultra-filtration and reverse osmo
sis to remove particulates. 'nstead, we
went with a system that we were a lot more
familiar with," nates Gomes. CMP instolled
a wastewater evaporator from CE. Rogers.

The mechanicol vapor recompression
(MVR) evaporator handles SO,OOO Ibs. per
hour, evaporating 45,000 Ibs. of conden
sate and discharging 5,000 Ibs. of concen
trated waste. -The condensate gets pumped
to the two lined ponds for polishing before
it is released to the earthen ponels and the
concentrafe is used for animal feed.'"

According to Gomes, Tipton's waste
water treatment systems does require more
attention than other Iypes of systems. How
ever, there is a substontial payoff. "Our
totol discharge cost is prajected 10 be
$300,OOOos'compared 10 $800,000 at
our Ar1esia plant. A halF million dollar sav-
ings is well worth the extra effort." PF

For more information on the processing
systems mentioned, cirde the apprapriate
numbers opposite last page.
Scherping Systems Circle 247
Centrico Inc Grcle 248
C.E. Rogers CO Circle 249
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The chemical glycol tums from an aircraft de-icing agent into a critical contaminant when it
reaches the ground and mixes with storm water runoff. With high levels of800, glycol has gI
rise to regulations requiring control measures at airports. The result is an increasing number
technologies to control, collect and recover it.

High Volume, High BOD, High Risk
According to the FAA's 1992 study, ;0 percent of Type I de

icing fiuid that is spr:ryed onto the :U.rcr:tfL f:zIls onto the ground,
aad i; percent of spent de-icing substlnces end up in stonn
sewers. These figures, coupled with glycol's high BOO, :uld up to

.Y . ",: :' '.

G !yeo!, a liqUid chemiC1.l that forms the basis of sub
st:tnces for de-icing :xnd anti-iang :1irpl::u1es. plays
an imponant role in night safery. Left unchecked,

however. gJycol represenrs :1ll environmencl h:rz:lrd. ~{j:dng with
Slonn water runoff from airportS, glycol c:m end up in sur
rounding W'l1terW:l}'S. With an e:a:rerne!y high biochemicl oxygen

dem:md (BOO). the presence of glycol cre:ttes :l h:r.zard [0

m:uine IiIe. It:U.so cre:ues :m odor problem. for as ir decom·
poses. it gives offa nodce:tble, foul odor. These impactS have
gener:ued regul.:u.ory:u:tiVtry :1lld permitting issues. forcing air·
portS [0 fonnulate control me:JSures-a dem:md [hat spawned
[he development of a v:triery of collection. reprocessing and
recovery lechnologies. .

About 11.; million g:zUons ofglycol are used in de.icing appli.
Qtiuns e:z.ch Ye:le according 10 a 1992 SUl'\'ey uf 96 airportS hy
the Federal .~vi:Uion Adminislration (FM). The volume r:1nges
from just several g:U1ons at small :tirportS. 10 i80.000 g:1Huns at
rhe Delmit MetropoUtln AIrport. Anywhere from 1.00l) [0 -i.DIlll
g:illuns are used to de-ice :1lld and·ice one l:uge :tircr:zIt.

De-icing and Anti-Icing Substances
SubSt:lnces for de-icing (remov:d ofcontll'l1irultlrs from sw:f1:

:tteZ) :xnd :xnti-icing (proteaion from :1CC1lIl1tiliu:ion of COQtUI

[milts) come in the form of both fluids:lZld solids. Solid de-icex
including potlSSium acetue, nmgnesium :lCeI:lle. c:I1cium :u:et1
:tnd um, m used to de-ice :tirport runw:lYS. The dUid form

which m used to de-iee :md :xnti-ice the :zirt:r:Il
include ethylene glycol :lZld propyleae glycoL Elt
yfene glycol de-icers m !he more tr:1dilioa:
choice, but use tod:1y tends moretow:ud Prop}
lene glycol bec:wse it's less toxic, according t
P:1uick Sulliv:m. geaer:Ll aum:tger of Micbig:t
Recovery, a chemic:l1 recycling fucil.ity ill Romu
Ius, ML Propylene is :tIso more~

Glycol serves to depress the freezing point
!hereore, !he peta!:l1t1ge ofglycol used depea~

on !he outdoor temper:uure. The differem typ~

of flUids have vuious holdover times and are
used for de-icing, :xnti-icing or it combin:1lion 01
both. The holdover time is rhe :unount of time !he
residual dUid will protect !he :tircr:m. AType I
fluid, a thin 61m consisting of glycol or a glycol
w:u.er mix, is genmlly used for de-icing and as a
short-term :xnti-icee Holdover time is only six to
15 minutes in light snow. Thickeners :xre added
to Type II flUids, which, depending on the con
centr:ll1on of g1yco~ on be used as both de-lcers

4n iircmt sits for its dl-iciac Iratmeat at !fie PfttslIarP laternationIf Airport. (Pllatocnphy by ChristDphlf' J. Zlzalc, :tnd :xnti-icers. GLYCOl used in a ;0150 mix is a. de
US ~rw:lys.J ieer; in irs coneenu:ued form, it's used as :1ll :tnti-

ieer. Holdover time on be 45 minutes or more
in a light snow condition. Both t'fPes l1:rIe rust

inhibitors. corrosion inhibitors :tnd surba:u1rs.
tYPe III fiuids :Ire used for :tnti-icing. specific::tlly for lower rotl.

lion speed :tircr:tft, such as commuter airplanes. The thickeners
bre-.tk clown due to rhe velocty; Type mfiuids differ from 1)'pe II
in dut rhe velocity is set at a lower sheer point for 1\'Pe lIL 1'fpe N
is essenti:1lly:1ll enb:lncement ofType rr. with a longer holdowr
time. of 30 to iO minUtes in light snow.
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~ CIIlIdoa trucks SI!tN as OGI m8ISIII'8 ID CIHIlrod dY=I at.;irpcri::r. After aD aircraft !tis bees! dH:td,.!fIo !nick
YaCUUIIIS lb. lblid iato a debris dIamber lfltouzfJ ill ~.footwid. rear pic:X-lqI bud. (P!IcltD COlIri!:sy ViICtllr MaD-'
facturing Inc.l

~ContaminationControl

sen0 us envi roomenl:11 h:rz::u-ds. ELhylene glycol. :1

h:u:trdous subsl:lnce per the C!e:tn Air Act o{
[990, h::ts BOD concenlr.1tiOI1:l [rom 400,000 [0

800,000 mglL ::tnd propylene glycol up to
!,OOO.OOO mgIL. :Iccording to EPA. An :lCllte toxi
dty o[ elhylene is [0,000 mgIL Such high BOO
levels in stann W:lter runotr [rom :urports c:re::ue
h:u.:lrd.s [0r :l!ju.:uic !i£e in receiYing Iv:uers. These
environment.'l! h::LZ:lrds come with :l moneury
pdce:lS well. One costly cle:mup w:lS required :It
Griffen Air Force Base in New York, :.LCCording to
D:lJ1 H:l.lTi5. producr m:lJ1:Itler with 'f.tctor M:mu
£:u:lluing Inc.. :In equipment m:lJluf:u:rurer in the
sewer cle:ming industry. ~At Griffen Air Force
B:LSe. !be Air Force Iud to p:lY 58.2 million [0

c1e:m up [he glycol mess-tb:u W:LSn't :l fine, it
. w:lS the cost of !be cle:m up." fuJ.rris says.

Permitting Programs
In L990; EPA initi:ued the Nmion:U Pollutmt Dis
~e Elimin:uion System nlPDES) storm water
permilIing progr:un to :tddress runoff from indus
tries including :tir tr:InSport:Ltion. EPA lw issued
geaerJ1 permilS which est:Iblish guidelines for regu
l.:t.t:ing industri:I.l storm w:uer discfuIrges, including
those from :tirportS. Aifected indusnies It1ve three
permitting options-Individual Permit. Baseline
Pennit :lJ1d Multi-Seeror Pennie. The MuJri-Seaor
Permit (60 FR. ;0804), in effeer in II St:U.eS as of
L99;. requires :tirportS [0 develop a storm w:uer
pollution prevention pl:ln to ltlinimize the discharge
of de-icing polluC3.Q1S during de-icing :u:tivl11e5.

If :m :tirpOlt under the Multi-Sector permit uses
more th:m [00,000 g:illons of concenr:r:tted glycol
per ye:tr. it must :l1so monitor ilS storm w:uer dIs
ch.:trge. The permit :tlso includes monitoring t:U'ge3
[or: BOD, 30 mglI.; COD, 120 mglL; ::unmonia, 19
mglI.; :md pH. beeween 6 :lJ1d 9 StI.Qd:1rd units. It
!be :tirpoIt meelS these perfor'lrulllce W'ge!S after
!be second ye:u: ~!bey don't Iuve to do any more
mOnitoring for the !i£e of the permit." says BIll Swi
erlik. m:lJ1:Iger of the storm w:uer penniaing pro
gr:un :It EPA's Office of 'Wastewater M:uugemene.
"Presumptively, they a.re disch:!rging low ::rmOUX1tS'
:lJ1d a.re not :lJ1 environme:nctl risk."

Swiet1ik ilio emph:LSizes rh:tt these a.re monitDr~

ing :lJ1d perronn:lJlce t:lJ"getS. not disc!t:lrge Ilmits.
According to SWiel!ik. the ::tirportS condua monitor
ing in theoecond yell" of the pennie. ""The rezoning
is th:u in the firn ye:Lr. the'f Will be setting up their
stonn waler concroLs. Monitoring the second ye:u'

provides :In oppoltUnity to :tSSe:SS how well the con
lI'Ols :Ire workIng." The :UrportS monitor on :l quar
terly b:LSis. The'f:lSSe:SS their cb!:l. in ye:tr three :lQd
re:tSSess their concrols if :!.bove the w-gets. In ye:u'

{our comes :1Oother round o{ monitoring; if num
berS :Ire still :J.bove the t:Ll"getS. the :tirpOlt must fur
ther re:JSSe:SS their concrol me:.tSures.

Exploring Control Methods
Tht::ie control me:LSures C:lll he :IS basic :IS

producr substirnliol1-)'Ubsllculing more propylene

glycol for ~ylene !:lycol. which i:; the more toxic
o[ the cwo. Anolher option. cspeci:illy [or sm:iller
:lirports or thOSl! in warmer 10e:t1es th:u use mini
m:l1 volumes of glycol. is 10 pipe th~ slonn w:uer·
glycol mix off directly [0 lv::LSteW:ller tre:untent
pl:ults. Even lvi!b l:u-ger volumes. some :1irports
collect. slore. then rele:c;e it [0 the tre:ument
pl:mtS. Pittsburgh Intern::uion:U Airpclt b:l.s coUec·

tion ponds covered I~i!b 1 rubber co:uing, :u:cord
ing to Ron ThOm:LS. first officer lvith US Airw:Lys.
''The cont:linment centers store it :lJ1d re!e.Lse it in
controUed :unounlS. letting it trickle oue to the
w:mewm:er tre:umenc pl:Itlts.· s:tyS Thom:z.s. For
some :tirportS. d1is is :l direct response to refusals
by some municip:r1ities 10 cake JirpOlt discb2.rge
bec:wse ofgIycol's high BOD conceatr:1lion. "Some
mUnicipalities :Ire refusing to It:u1dJe discharge
from JirpOltS, or ther will only h:1t1d1e storm w-.uer
with glycol of:l ceruin p~ per million (ppm)
limie." says Michigan Recovery's Sulliv:m. AirportS
cut c:i.rcumve1'le th:u by metering the com:unin:ued
m:ueri:1l then mi:dng it With enough )1Onn water to
lower the BOD conce:ntr:llion.

Cont:1inment structures a.re used for noe oaly
storing bue tre:uing the glycol runoff:IS well. .ur
poetS With :1 consider:Lble :!mount of open sp:u:e
cut construa l:trge stonn lV:Iter relention b:z.sias
with comp:mion conv~t:Il1ce systems. composed of
gutters and ditches. th:u Ir:xnsPOlt the glycol :lJ1d
melting snow :1Od SlormW:ller runoff inlo the .
b:LSins. DuUes Intem:uional AirpOrt in W:IShington
D.C. is building such :1 ~'}'Stem. The glycol is tre:u.ed
in [he b:LSins themselves vi:!: n:1tur:1l. microbial
:u::tivity. ..lJter 5eVer:t1 d:Iys in the b:lSins. the cont.ents
:Ire re!e:ISed to w:lIel'W1l}'S.

Aconcrol mezure th:u is considered to be pol·
lution prevention is the use of de·idng p:uls or ceo
tr:I1izetL de·icing loolions. These strucrures :lllow
:LirpoetS 10 collect che ~ycol disch:trges so !bey
don't end up in local receiving W:ller:Ind slonn
W:ller runoff systems. The recently construCted
Denver :Lirport, [or e.umple. h:lS lhree m:tin de
icing p:!:ds complete with recycling S}'Stelrui. The
pad is surrounded by stonn sewer inlets, :lJ1d :I.

pipe ~y.;lem pumps the coUectai OUid into :I reg
ding f:uility. The S:ili I.:.tke Gcy JirpOI1 is current!
constructing :t $20 million remOle p:trl :Lnd eOl1ei:
rion )')'Stem. Conc:erns :tbout this method inc1udl
:u1dilional Guid :lJ1d dUSt entering the coUea:loc
~T'Slem. ~'Uch :IS r::tin :lJ1d jet fuel tn:l.king process
ing :lJ1d recycling more costly. In :u1dilion•. e:u:b
g:ue or poine of de-idng lVOuld need one; de-i~

p:uls dmr :u-e used by m::tny :tirlines c:m cre:ue :I.

bottleneck effect and :tlf'ea dep:rrtUre rimes.
Ano!berin~g1y common :xi1d less cpital

incensive control me:z.sure is the use of remponxy
:tbsorbene booms to contlin de-icing compounds
on the pavement. After the :tircr:lft le:tves the
m:Jkesltift de-icing pad. a 'r.l.CUunt truck is used to
pick up the excess glycol on the t:trnt1c. The trUCks
foUow !be :tirline de-jcers, coUeer the fluid and
pump it into a tinker truck.

Glycol collection trucks from Stre::r.lOt IL-based
Vactor M:U1ubcturing, for example, :Ire outffaed'
with a b:J.r th:u: spr:r.ys an emu.lsi£ying :Igent from :I.

he:ued Wlk onlO the pavemene. The emulsifying
:Igent bre:1ks the cohesion between the gl.ycal and
the p:rvemenc, allowing the system [0 V:U:UUIn the
fluids into the debris chaniber througb the eight
fooe wide re:tr pick-uph~ A20.000 cfm blower
delivers :l recovery velocity of 20.000 feet per
minute :It the nozzie. The dunge in :tir pressure
:1Od density in the debris ch:unber c:ltlSes most of
the fluid to sep:Ir.I.te [rom th~ :tir scre::un :1Od f:t.IJ. to
the tIoor. In C:L5e some fluid rem:Uns. the :tir is
routed through cwo cyclonic sep:lr:llOrs on top of
the truck. The :tit is spun :LS it enters Ihe l:trger
ch:unbers. :1tld the fluids :Ire spun out of the :Jir
stre:un :lJ1d deposited in side Wlks on the truck.
The glycol·free :tit is then rouled [0 the [:lJ1 :Lad.
e:dt:wsted b:1ck to the :umosphere.

Measures Under Development
Aside from the more common control me::r.

sures currendy being used, there ue 1lso e:tped
ment:tl methods under development One such
me:LSure is :l double-g:Ultey spr:ty system. con
strutted lvith :t g:mtty, or bridge1ike me, on either
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Michig:ut Recovery recycles g.!ycol from :IiJ:?c
inco pro<!uas tIuL :Ire resold :IS ~1JbstilU!l::S for \
gin glycol in m::Ulubauling Jppuc:uions, such
thep:tim md co:uings industry, :IS J l".1w m:u.er
for resin m:lJlu.f:!.CtUring :lOd :IS J coo/:lnt for [
:1Utomouve indusuy. The nuteli:Il it m:ui<ets is '
percent glycoL The drive to recycle. :1Ccort:iing
Sulliv:ln. is cused prinulily by the 800 :lOd od
problem, but :I1so by '"the loss ofdue of rbe !lui
Airllnes p:1Y more r.h:In $5 per g:illon for rbe gtyc
de-jcers. Recycling not only prevenrs glycol frol
poUuting w:uerwa:ys.. but it :tIso s:rves on the o:uur:
resources CO m:Lke me auid...

The tecttnologies involved in the recover
process include filtr:uion :md dle use of me:mbr:me
to sep:tr:1te W21er from the giycQL The cwo trouble
some ue:rs in the process :Ire sep:I.t':1ting w:ue:
from glycol :md sep:tr.Ui.ng dle non·gIycol :u:lditive
(suri':u:tIms :lnd col'TOSion inhibicors) from the de
icing fluid. At Michig:m Recovery, the processing
StepS include liltr:uion. cbemic:ll tre:ument to pre
dpitue some of the :u:idicm:s :wi vaeumn distilla·
tion to sep:tr:1Ie the w:uer from me fluid :md [0

distill the fluid itse.lL Michig:tn Recovery oper:ues
only one glycol recovery tu:ility, but its parent com
pany, EQ-The .Environment:U QttIlicy Co., h:ts a con
!r:lCt to design a glycol'coUecIion :lnd recycling
system :It the Salt L:l.ke Clty Intern:llion:1l Airport.

The cost involved in the recovery process
depends on the end product, says Sulliwn. For
e:cunpIe, :lnti.free:l:e (:tbout 50 percent glycol, 50
percent \wter) coat:lins more water r.h:In other giy
col produce. :md water removal is time consuming.
TIght qu:illcy control requirements :lIso have CO be
mer. M:ueriaJ. intended for the resin industry, for
insl:Ince., ~h:Is co be white :md cl~ :lOd·only con
tlin less d:tan one percent w:uer," be 5a}'S.

The biggest COSt is the energy COst to boil the
w:uer, :1CCOrding co Su!Iiv:m. Michigan Recovery is
currendy using systems th:u make the process
more eflidem. such :IS recompressive technologies
(recompression ofvapors) :md high vacuum for
the distill:uion, but the f:1cility continues to seek
tedmologies CO further reduce costs.

Re4iUr R4ting. Plerzse circle the appropriate
numba an the &ado SmJia Ozrci to indiazte
your lead of interest in this article/topic.

High 337 Mt!tiium :OS Law 339

Results of Control Efforts
EPA will smdy the re:suhs of control efons :It:tir

portS :xnd the permitting progr:un beginning in
1998. With StOrm w:uer perinitting progr:uns just
recendy put in pl:u:e, it will be cwo [0 three yeu'S
before EP.\ c:m fuIly:rssess the results, :u:cording co
SWiet!1k. EP...·s Study of stann w:xcer runoff:It:tir
pons will look :n: 1) effectiveness of control me:!.
sures; 2) need for guidelines; 3} alte1'112Iive
de-icing controls; 4) numeric perform:xnce SWl

d:1rds; S) cost of conrrols; 6) sc:uus :lOd trends of
de-icing dfsd1:trges.

Fo,. more infimnaticn, contact Denise Noble.
ETttIironmentai Technology, (770) 937·0222. .r

in lhe mili(:z.ry, according co US A.irw:lys' Thom:1S.
One Iimiution is lh:u it works better when It's
colder. '''There's not :IS much :Ldhesion. Since there
is nOl :IS much W:tler conlel1t in !he snow, It tends co .
blow e:;b;er." TholTl:lS • An outgrOwth of hot :ti.r
pre[re:llmenr is :l hybrid forced:lit glycol deYice.
This method combines the pressure from the:tir
and the subst:1nce from the fluid, using much less
fluid :lOd overcoming the Umit:ttion of:lit used
:Ilone. Hot w:uer pretre=ltl11etlt is used :IS :l fic;t step
in :l senes of de·icing mor :u:Uf-ic::ing tI1e:lSUl"eS.

This method c:ll1 be used :IS :1 de-icer down to 27
degrees,:IS 10ng:IS:m :uul-icerwtn be:lppll.ed.

Processing and Recycling
Beyond conrrol me::lSUl"eS, processing and req

cling options e::tn mitig:ue the enYironment:l1
imP:lctS of glycoL While it c:znnot be reprocessed
back into glycol for de·icing 33ents, It c:.:m be
turned inco m:ueri:l1s for use in ocher mmufzaut
ing :xpplic:uions. ~One problem with recycling the
glycol b:te.k into glycol is th:I1 the lluids are mixed,"
S:lYS Thomz. '·Once 1)'pe r :z.nd 1)'pe II flui4s are
mi'ted. you h:tve to tm1ke sure the packages from
e::u:h. which include corrosion inbibirors :z.nd sur·
fi:ta:I.nrs. don'[ interfere with m othel: There :Ire

:lIot of things th:1I !we co be bahmced." The lIabil
icy issue. however. is :It the he:ttt of the~ "[t
would only t:lke one c:It:I.Stropbe, :z.nd you would
lose :IllY savings on the recydi.ng,.. 'IholD2S~

5I'el:eD5-.., ., /,..,---CaB 800-452-5272

.ContaminationControl

With the Stevens AxSys'" MPU as che c:ore instrument, add othel"
equipment to c:reace a c:ustom system.

The SO, Oej:lch Sensor monicors water Itrtel and
:ilJf"'l!.l:I cetnj:ler-aCJnt. using ene 501-12 intemc:1II.

An Epic: Samj:ller added co your AxSys'" system will allow i'l
aucc-sampling by Row or water quality.

~ '"
.; -:. Add a Scevens Rain Gage. 1..:'_

and c:reate a scormwater syscem.

INSTANT DATA.
JUST ADD WATER.,

side of:l t:tXiw:ty or n~Jr a runway. The g:umies
serve co support high :md low prc:;.;1Jre nozzles rh.:Lt
:Ire:Usa built into (renches undem~.uh lhe fr:unes.
Afret the pbne is puked under the fr:une. the noz·
lies blast be:ued :lir :u -10 (0 ;O{) pounds per squ.:rre
inch. Asm:ill volume of w:l[er:md glycol may be
added co the :ti.r scre:un [0 remove :l d~e buildup
of snow md ice. Gutters collect [he runoff md
pump /time:l centr:1l coUecoon vessel for tre:l.llttent.
on sit.e or re1eze to :l w'J5[ew:uer cre:ument plmt.
This type of system coUeers about 90 percent of the
dripping glyl:ol :lOd cosrs about S; [0 S10 million CO

inst2lL And beouse the system applies the cre:u·
ment dose co the depurure runW:lY, i[ c:ll1 extend
in 2ira'3ft's holdover time.

Other developmenul technologies inclu'de
iofr:Lred he:uing, hot water pretre:ument :lnd bot
air precre:umenL Using the inir:tred be:uing
method, an ai.rcr:lft p:trks undeme:uh :l roof-l1ke
Sll"llCIUI'e and sped:ll he:Iling devices he:u the w:uer
on the surfu:e of the p!:lne. rIs soon :IS the w:uer is
out of the he:u's line of Sight. however. the he:u:ing
energy is lost. If the !emper:uure is below freezing.
the plane's surf:lce will freeze once :lg:tin. This
method gener:l11y is not e.ttective with snow. Since
snow bz :l different structure, it [ends [0 di.ffuse
and reflea the energy, r:uher r.h:In :tbsorb it.

Hot :lir pretre::Umenr !us been used successfully
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c. E. ROGERS COMPANY
MVR PILOT EVAPORATOR DESCRIPTION

The Need:
Every year, C.E. ROGERS Company receives many inquires about treating wastewater.

As wastewater discharge regulations become more restrictive and costly, many companies are
looking for new ways to clean up their wastewater. C.E. ROGERS Company believes that there
are many applications (wastewater streams) that could be divided into two separate
components by using evaporation technology.

1. Clean water can be reused in their processes, or discharged into wastewater
treatment plants without exceeding regulated limits. This can lower the overall
discharge cost and minimize the amount of treatment reqUired at local wastewater
plants.

2. In many cases the concentrated sludge can be used for fertilizer, animal feed or
other products thus reducing the amount of sludge sent to landfills and treatment
plants.

Over the last several years, C. E. ROGERS Company has researched many of these applications.
Labs testing for many of these applications have yielded very positive results. However, we can
not jUstify the cost for a full-scale unit, nor can we jUstify the cost of transporting the
wastewater to an industrial sized evaporator for testing. Our next step is to build a mobile
evaporator that can be used for testing at any wastewater site. This mobile evaporator will be
able to test wastewater at many different sites and produce results typical of a full-scale
evaporator while minimizing the cost of testing.

The Design:
The Pilot MVR (Mechanical Vapor Recompression) Evaporator is designed to test a

wastewaterstream of 6 gallons/min or 7,200 gallons/day. A 400-gallon tank and pump will be
used to supply the wastewater to the evaporator. An electric steam boiler will provide the heat
energy required to start and maintain the evaporation process. Steam from the boiler is used
to transfer heat to the wastewater before entering the evaporator. A.vacuum pump is provided
to lower the boiling point of the wastewater inside the evaporator, which reduces the energy
requirement As the liquid contained in the wastewater boils, it is transformed into a gas or
vapor. The solids contained within the wastewater flow to the bottom of the evaporator were
they are pumped to a 400-gallon tank or returned to the evaporator to remove more liqUid.
Meanwhile, the vapor is sent to a compressor where it is recompressed (heat energy added)
and reused as the heat source to help boil the incoming wastewater inside the evaporator..
Therefore, the compressor is. used to increase the effidency of the. process .by.recovering the
heat removed from the wastewater as it boils inside the evaporator. This process continues
until all the heat energy from the vapor is depleted. When this occurs, the vapor transforms
from a gas back to a liquid in the form of condensate. This condensate liquid is nothing more
than the water removed from wastewater entering the evaporator. The condensate water is
then pumped to a 400-gallon tank or discharged depending upon the quality of the water. A
separator is used to separate the gas or vapor from the concentrated liquid (sludge). The 400-

1
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gallon tanks allow the equipment to be run for approximately 1.1 hours· before the liquid needs
to be discharged from these holding tanks. All the equipment can be cleaned at the end of the
tests using a built in CIP (Clean In Place) system. The equipment and components will be
mounted in an enclosed semi trailer approximately 47 foot long, 8 foot 6inches wide, and 13
foot 6 inches high. A350-kW/hour stand-alone diesel generator will supply the electridty
needed to operate the equipment Any testing that is conducted during operation will be
recorded, analyzed, and used for making modifications to the pilot unit and possible future full
scale evaporators.

2
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EfFLUENT ANALYSIS COMPARISON

MORA MUNICIPAL WASTEWATER PLANT EFFLUENT
&

C. E. ROGERS EVAPORATED CONDENSATE WATER

Analysis Mora Waste Water Effluent C. E. Rogers Condensate Water
(Min./Max.! 4 Month Average) from~Y!!QQIation; _(SinQle Test)

Biochemical Oxygen Demand

pH

Phosphorus. Total

Oxygen, Dissolved

Solids, Total Suspended

Bicarbonate

Sulfate

Nitrogen, Ammonia

Nitrogen, Total Kjeldahl

Chemical. Oxygen Demand

Solids. Total Dissolved

Iron

Calcium

Magnesium

Potassium

6127/97 A\coo\MORAWN1.DOC

7.17/10.25 mg/L

6.9/7.27 SU

2.88 mg/L
7.95 mg/L

9.56/14.25 mg/L

2.0 mg/L

8.2 SUo

< 0.1 mg/L

6.3 mg/L
< 4.0 mg/L

28.8 mg/L
28.6 mg/L

< 5.0 mg/L

4.0 mg/L

0.012 mg/L
< 0.2 mg/L
0.06 mg/L
0.18 mg/L
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MnDTED Innovative Technology Grant

City of Mora I C. E. Rogers Co.

Project Cost Cost Distribution Detail
Amount Grant Mora Match CER Match Hours U@$/hr Labor Other Exp Total Detail

Various Stage Setups $25,000 $0 $0 $25,000 470 $50 $23,500 $1,500 $25,000
Proiect Manager $40,000 $0 $0 $40,000 438 $80 $35.000 $5.000 $40,000
Proiect Eng. and Lab Pers. $40,000 $0 $0 $40,000 600 $65 $39,000 $1.000 $40,000
Report Preparation $20,000 $0 $0 $20,000 300 $65 $19.500 $500 $20,000
Trailer - MVR Evaporator $30,000 $0 $0 $30,000 60 $50 $3,000 $27,000 $30,000
MVR Evap-Engrg Design $100,000 $0 $0 $100.000 1200 $75 $90.000 $10,000 $100.000

MVR .Wastewater Evaporator $375,000 $375,000 $0 $0 0 $50 $0 $375.000 $375,000
Setups-Material and Labor $40,000 $0 $40,000 $0 600 $50 $30,000 $10,000 $40,000
Space and Equip Cert. Lab $40,000 $0 $40,000 $0 0 $75 $0 $40,000 $40,000
Plant Operator $35,000 $0 $35,000 $0 515 $65 $33,500 $1,500 $35,000
Equipment Operator $25,000 $0 $25,000 $0 480 $50 $24.000 $1,000 $25.000
Accounting Expenses $5,000 $5,000 $0 $0 113 $40 $4,500 $500 $5.000
Legal Expenses $20,000 $20,000 $0 $0 152 $125 $19,000 $1,000 $20.000
Utilities $15,000 $5,000 $10,000 $0 0 $25 $0 $15,000 $15,000
Totals
Match Totals

$810,000 $405,000 $150,000 $255,000
$405,000 $405,000
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BASIS OF DESIGN
2011
3,800

, 0.615mad
1.235 mad
1.865 mad
2.070 mad
2.715 mad

. 2.915mad

.:0

._ ..'

Site 1

'"

, I

"': \I.. ,

" ! I'
" I
I j'
I 1
I ,

i
!

Design YeM
Design Popularioa
Design Bow

Average Annual Flow
Average We! Wealhcr Flow
Maximum Wd. 'Weatbcr Flow
Peale: Day Flow
Peale: Hourly Wet Wca1hcr Flow
Peale: Instantaneous Weather Flow

'-------------------- -------'"

2 - Oxidation Ditch

3 - Boat Clarifier

4 - Effluent Structure

5 - Digester

8 • Lab Building

__ 1 - Splitter Box r,

__ 6 - Sludge Storage

__ 7 - Process Building ~

Orunic LoadinZ <BOD>
1991 Domestic
Domestic Reserve
Industrial RcserVe

TOTAL

30m Aye
13761b1.1day
173lb1Jday
101lb1Jday
1650 lhs./day

MUDDY
5055 Ibc./day
433 IbI./day
152lbc./day

5640 Ibc./day

Solids Lo.dinz
1991 Domestic
Domestic Rcserve
Industrial Reserve

TOTAL

30davAve
l0021b1./day
173 lbIJday ,
9S1bs/d.y
1270 Ib1Jday

MIX Day
3008 Ibc./day
433 IbI./day
144 1bt,/day

3585lbc./day .

EfflUent SlADd,mls
Substance or Cbmcleristic
S-day Biochemic:al Oxygen DemaiJd
Tol.t1 Suspended Solids
PU
Fecal Colifano Group Organisms

Organimu/IOOml
Dissolved Oxygen
Chlorine residual

Umjling Concentration
25mg/l

, 30mg/l
6-9

200 *MPNI100mI
5mg/l

0.1 mg/l

• Applicable fran March 1 •October 31


